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is called the proportional elastic limit.* These two definitions
give practically the same unit stress, but it is difficult to determine
it accurately from either, owing to the facts that the curve, at
first, deviates very slowly from the straight line; the form of the
curve depends considerably upon the rate of application of the
load; and there are frequently small deformations which vanish
slowly after the removal of the external force.
The point B, of Figs. 7 and 8, is the proportional elastic limit.
From Table IV, for unit stresses below 35,000 pounds per square
inch, the increase in elongation in the gage length is seen to be
about 13 divisions for each increment of 5,000 pounds per square
inch. Between 35,000 and 40,000 pounds per square inch, the
elongation in the gage length is 15.5 divisions. From 40,000
to 42,000 pounds per square inch, the stretch is 6.5 divisions,
which is equivalent to 16.2 divisions for a 5,000-pound increase
of unit stress. Between 42,000 and 44,000 pounds per square
inch, the elongation is 30 divisions, and the rate of increase is
more than five times what it is below the proportional elastic
limit. From these figures it is evident that the increase in
deformation between 35,000 and 40,000 pounds per square inch
is not due to an accidental error in measurement, but that there
is a definite change in the rate of deformation at some stress
slightly above 35,000 pounds per square inch.
At C, at a unit stress of 46,000 pounds per square inch, the
curve becomes horizontal. This is the yield point. Beyond the
yield point the curve drops to a unit stress of about 45,000 pounds
per square inch. Not only is there an increase of length with no
increase of stress, but there is a considerable elongation with a
diminished stress. In changing down to 45,000 pounds and back
again to 45,500 pounds, the increase in length is nearly twice
as great as the entire elongation up to the yield point, and five
times as great as the elongation from zero load to a stress of
42,000 pounds per square inch.
The unit stress at the yield point may easily be determined
in rapid commercial tests and without delicate apparatus for
measuring the elongations. If we consider Table IV, we find
that the total elongation in the gage length of 8 inches is about
inch at a unit stress of 44,000 pounds, and rises to more than
inch at a unit stress of 46,000 pounds. This increase in
length may easily be measured with an ordinary scale, so that
* Frequently called Proportionality Limit.